We analyse temperature and precipitation changes for the late decades of the 21st century (with respect to present day conditions) over 23 land regions of the world from 18 recent transient climate change experiments with coupled atmosphere-ocean General Circulation Models (AOGCMs). The analysis involves two different forcing scenarios and nine models, and it focuses on model agreement in the simulated regional changes for the summer and winter seasons. While to date very few conclusions have been presented on regional climatic changes, mostly limited to some broad latitudinal bands, our analysis shows that a number of consistent patterns of regional change across models and scenarios are now emerging. For temperature, in addition to maximum winter warming in northern high latitudes, warming much greater than the global average is found over Cen- 
level of confidence, to the extent that little or no statements have been made concerning specific regional climate change projections, especially for precipitation, other than for some broad latitudinal bands (for example, maximum winter warming in northern high latitudes has been commonly simulated) (IPCC, 1996) . This uncertainty stems from a hierarchy of sources (Visser et al. 1999; Giorgi and Francisco 2000): estimates of future anthropogenic forcings (e.g. due to greenhouse gas (GHG) and sulfate aerosol concentration); the response of a climate model to a given forcing; the natural variability of the climate system.
One of the fundamental criteria for increasing the confidence in simulated regional climatic changes is the agreement of simulations across models, especially when this agreement is maintained under different forcing scenarios. Indeed, it can be argued that consistent patterns of regional climatic changes emerging from a wide range of simulations reflect robust signals that are not very sensitive to the differences among models or the details of the forcing scenarios. In this paper we search for consistent regional climate change patterns by comparing results from a series of AOGCM simulations which has recently become available for two different forcing scenarios of transient climate change for the 21st century. In particular, we examine patterns of inter-model agreement in the simulation of regional climatic changes and consistency of these patterns across scenarios.
Methods and Models
Our analysis focuses on surface air temperature and precipitation, the two variables most often used in impact studies and surface climate analysis, and at the broad regional, or sub-continental, spatial scale (106-10 7 km2). This is arguably the minimum scale at which current AOGCMs, which use horizontal equivalent grid point spacing of the order of 300 to 500 km, can be expected to produce reliable information (e.g. von $torch 1995). It should be stressed that marked climatic variability can occur at smaller scales and that different techniques can be used to spatially enhance the AOGCM information (Giorgi and Mearns 1991). 
Summary and Discussion
In summary, while previously little or no statements could be made concerning regional climatic changes (other than for some broad latitudinal bands), our analysis of a wide range of recent experiments shows that better agreement is emerging on simulated regional climate change patterns spanning across models and scenarios, both for temperature and precipitation. Note that many of our results (except the increase in Asian summer monsoon precipitation) are also generally consistent with a smaller set of simulations for ear-lier forcing scenarios studied by Giorgi and Francisco (2000) . The inter-model agreement increases the confidence in the simulated changes, while the inter-scenario consistency indicates that the regional structure of the changes is not very sensitive to the details of the forcing scenarios. Clearly, some of our specific regional results depend on a number of choices, such as the definition of regions, seasons and thresholds for inter-model agreement and the coarseness of our categories. As an example of this dependence we repeated the precipitation analysis using the model median instead of the model mean to define the large, small and no precipitation change categories, and we found that the classifications agreed for the different methods in 90% of relevant cases. This result, along with the inter-model consistency across scenarios indicates that, although some specific regions might be sensitive to the threshold choices, the general patterns we find are robust. We also note that the regional biases in the simulations (simulated minus observed averages for the 1961-1990 period) were mostly in the range of +/-4øC for temperature and-40% to 80% More work is needed to better identify the dynamical processes that lead to the simulated changes; to quantify the uncertainty associated with these changes; and to understand the effects on the simulated changes of systematic model errors and differences among models.
